Although diving birds and mammals can withstand extended periods under water, field studies show that most perform mainly short, aerobic dives. Theoretical studies of diving have implicitly assumed that prey acquisition increases linearly with time spent searching and have examined strategies that maximize time spent foraging. We present a simple model of diving in seals, where dive durations are influenced by the seal's assessment of patch quality, but are ultimately constrained by oxygen balance. Prey encounters within a dive are assumed to be Poisson distributed and the scale of the patches is such that a predator will encounter a constant prey density during a dive. We investigated the effects of a simple giving-up rule, using recent prey encounter rate to assess patch quality. The model predicts that, for shallow dives, there should always be a net benefit from terminating dives early if no prey are encountered early in the dive. The magnitude of the benefit was highest at low patch densities. The relative gain depended on the magnitude of the travel time and the time taken to assess patch quality and the effect was reduced in deeper dives. As the time taken to decide decreased, the relative benefit increased, up to a maximum, but fell as decision time was reduced further. Frequency distributions of different aspects of dive durations from three deep-diving and two shallow-diving seal species are presented and compared with the model's predictions.
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Perhaps the most striking aspect of the behaviour of diving birds and mammals is their ability to withstand extended periods under water (e.g. Kooyman & Campbell 1973; Butler & Jones 1982; Blix & Folkow 1983; Elsner & Gooden 1983; Le Boeuf et al. 1988 , 1989 Elsner et al. 1989; Hindell et al. 1991 Hindell et al. , 1992 Croll et al. 1992 ; and see Kooyman 1989 for an extensive review). This emphasis on extended breath-hold dives initially led physiologists to concentrate on the mechanisms that facilitate extended apneas (Irving 1934 (Irving , 1964 Scholander 1940) . However, when diving behaviour is considered in an ecological context it is apparent that increasing the proportion of time at depth may be more important than increasing the duration of individual dives (Fedak 1986) . Recent field studies have shown that most freely diving mammals and birds perform short, aerobic dives. The majority of species perform some dives that exceed their estimated aerobic diving limit (ADL; Kooyman 1989), but these usually represent less than 10% of foraging dives (Kooyman et al. 1980; Gentry & Kooyman 1986; Fedak et al. 1988; Thompson et al. 1991; Chappell et al. 1993; Croxall et al. 1993; Nolet et al. 1993; Thompson & Fedak 1993; but see Croll et al. 1992; Hindell et al. 1992) .
To date, all theoretical studies of foraging behaviour by diving animals have examined strategies that maximize either total time, or proportion of time spent submerged (Kramer 1988; Houston & Carbone 1992; Thompson et al. 1993; Carbone & Houston 1994 , 1996 Carbone et al. 1996) . It is implicitly assumed in all of these models that the number of prey encountered is a linear function of time spent searching. Maximizing time spent in the foraging patch is therefore synonymous with maximizing prey acquisition. Divers should maximize the proportion of time spent at the foraging site by minimizing the proportion of time spent travelling and/or recovering. The decision to terminate each dive has been assumed to be based entirely on the level of oxygen reserves. In all such models, the optimal dive durations are predicted to be close to, and in some cases beyond, the ADL. Ydenberg & Clark (1989) incorporated the effect of prey distribution on foraging decisions in a study of western grebes,
